Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN4#58AH
R4-111933
Shanghai, China, 11th – 15th April 2011
Source: 
Vodafone 

Title:  
Relays: additional issues
Agenda Item:
5.4
Document for:
Discussion
1 Introduction
This contribution proposes some additional issues that Vodafone believes needs to be considered before concluding on RF requirements for relays in RAN4. 
2 General priorities and scope of work
Focus on backhaul requirements: Vodafone believes that the focus should firstly be on understanding the impact of an aggressing relay on other macro Base Stations. In this sense the backhaul Tx requirements seem highest priority to understand the issues. It is understood that Access Link requirements are considered as a way to understand potential impacts of micro-cell Tx into a relay downlink Rx, but this seems to be a secondary aspect to consider. 
Consideration of both same and different carrier requirements for macro/relay: So far it seems the simulation focus is on same-carrier deployments for macro and relay. This leads to the assumption that the relay is DTXing on the backhaul for some proportion of the time. In different carrier deployments, such a restriction may not be necessary (although with some band combinations this may be the case due to inter-band interference). In any case, relay requirements for different carrier deployments would need to be considered, as requested in the Work item description. It is ok to finalise the work on the “same-carrier” deployment scenario first though.
Proposal: It is proposed that these points are taken into account in the work plan.

3 Need to understand the worst case
From a regulatory perspective, if an operator A’s Base Station is deployed such that it causes noticeable interference to a Base Station of operator B, the regulator may ask operator A to move its Base Station to an acceptable distance from that of operator B. Vodafone acknowledges that simulation work has considered LOS scenarios. But these are probability-based, and considering the average impact on all cells with such LOS probability. Vodafone requests that a worst case is considered, whereby RAN4 determines the distance that the Relay would need to be from the victim macro Base Station in order not to cause noticeable interference. This will further help to understand the potential deployment restrictions, and help to consider where to set the RF requirements values.
The difference between BS-BS worst case interference and UE-BS worst case interference is that the UE is generally not in the same place all of the time, and is also not in use all of the time. A BS is typically in use for a large part of the time, and this could also be the case for relays.

Reference to this in existing Technical Report
The TR36.826 presented in RAN4#58 refers to LOS path loss with the following equations:

Equations used in system simulation:

LOS scenario: PLLOS (R)=100.7+23.5log10(R)

LOS Probability function: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)

It seems that the decision over using LOS or non-LOS is depending on the relation between the relay and its own donor Base Station. However it is not very clear to Vodafone what model is used to understand the propagation channel observed between Relay and Victim Base Station. So in fact, increased LOS probability would seem to reduce the power transmitted by the relay. Clarification is requested on this.
Free-space pathloss:

Free Space scenario: PLFS(R)= 98.4+20log10(R). 

<Note that the free space scenario is particularly interesting for receiver blocking, where there is a free space path between the relay and the interfered eNB and a NLOS path between the relay and the serving eNB.>

MCL is: (70 dB – GBH) dB, where GBH is the relay backhaul antenna gain.

Note that the MCL values given in this section are used for relay coexistence study only.

Lognormal shadowing standard deviation: 6 dB

It seems that the “free space” pathloss algorithm has not been used for the system simulations, but is intended to be used for considering Rx blocking in worst case.
Observation for worst case
The minimum distance (corresponding to the 80dB MCL) seems to be 130 metres (not considering antenna gain in the relay). 

If we assume that the noise floor is at -102dBm, this would mean that a worst case would be a relay transmitting 100% of the time (worst case) at 23dBm in uplink would require 45dB ACLR as to not interfere with the Base Station 130 metres away. However, given that the BS receiver blocking assumes about 45dB ACS, then there would be some degradation 3dB degradation in sensitivity even with this relay backhaul ACLR value. This does not include the 6dB shadowing.
A relay deployed with identical worst case Tx characteristics less than 130 metres away from the Macro base station antenna would seem to cause an Rx sensitivity degradation to the Base Station independent of the ACLR value used by the relay itself. 
Proposal: It is requested that the above observation is verified (and possibly refined) by other companies, captured in the TR, and taken into account when agreeing the Tx RF requirements for the relay backhaul.

4 Proposals
It is proposed that:
1) RAN4 give priority to understanding the issues that relay backhaul bring to macro Base Station receivers.
2) RAN4 takes into account relay backhaul deployments in same and different carriers to relay access link, as required by the work item.

3) The worst case observation presented here is verified, and refined, captured in the TR, and taken into account when setting Tx RF requirements for the relay backhaul. 
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